Spontaneous medullary thyroid carcinomas (MTCs) of old rat thyroids were analyzed for the expression of somatostatin and somatostatin binding sites in tumoral C cells in relation to the stage of tumor development, the mitotic activity of tumoral tissue and calcitonin biosynthesis as a marker of C cell differentiation. High levels of both immunoreactive somatostatin and its mRNA were detected in a subpopulation of tumoral C cells, gathered in areas suggesting a clonal proliferation and located preferentially at the periphery of the tumor. These cells also displayed high levels of calcitonin and its mRNA. However, many calcitonin immunoreactive cells showed no sign of somatostatin synthesis. The proliferative activity of the somatostatin-containing areas was low and slow compared to the areas lacking somatostatin production. However (2) , which secrete calcitonin (CT), a hypocalcémie and hypophosphatemic hormone (3) . Medullary thyroid carcinoma cells synthesize and secrete large amounts of CT, the increasing circulating plasma level of which is the best marker of tumor progression (4) . Somatostatin (SS) is a tetradecapeptide present mainly in the nervous system (5) and in the gut (6, 7) . Initially found to inhibit growth hormone secretion from the anterior pituitary (5), it has been documented subsequently to exert both antisecretory (8) and antiproliferative effects (9, 10) on a variety of cell types. In addition to CT, immuno¬ reactive SS also exists in normal rat thyroid C cells (11, 12) and in rat MTC cells (11, 13, 14) . Although never detected in normal human C cells, SS was identified in human MTC cells (15, 16 (17) , in the 6/23 rMTC derived from a transplanted tumor of the Wag/Rij rat (18) and in the TT cell line derived from a human MTC (19) . (21) . In this model, we have reported already the progression of the tumor and its CT secretory activity (22) , as well as the biological status of the rats and of their thyroids during the pretumoral period (23) (24) (25) (27) , using the same anti-CT antiserum as for radioimmunoassay or a human anti-SS antibody (raised in rabbit, Amersham, France). The visualization of both immunoreactivities was performed using the peroxidase-antiperoxidase (PAP) procedure (23) . The specificity of the reactions was tested using either normal serum or the specific antibodies saturated with an excess of the corresponding peptide in the first incubating medium.
The PAP conjugates were purchased from the Nordic Laboratories (TEBU France).
In situ hybridization In severe diffuse hyperplasia, the C cell population was detected by its CT immunoreactivity (Fig. IA) ; the SS-producing cells were very few, representing a small fraction of the CT immunoreactive C cells (Fig. IB) and 7.
In order to visualize both the biosynthetic parameters and the proliferation capacity on the same cells, we used a two-step technique involving a specific immunodetection of SS or CT, followed by autoradiography of the same sections to evaluate the incorporation of tritiated thymidine (Fig. 2) The presence of a subpopulation of immunoreactive SS C cells in mammalian thyroid is well known (33) , but its relative importance depends on the species (34) ; only a few are found in adult humans (15) . In rats, they are numerous during fetal life but their number decreases after birth (35, 36 (14) , where the molecule was found to be identical to the synthetic molecule (13) , and the sequence of the mRNA has been established (28 (38) .
Active SS biosynthesis has been reported also in the human MTC (15, 20, 38, 39) . No (40) . High levels of tissue and circulating hormone were noted (16) but they were uncorrelated with each other (39) . The Wag/Rij rat is a murine model of familial MTC (25) (42) .
